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ABSTRACT: 

PURPOSE: To obtain a large-sized ceramic sheet having more than 600cm . a thin thickness, 
reduced warpage and swell height, high surface flatness and high load-resistant strength and 
flexural strength. 
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high flatness, preferably less than lOOmu m maximum swell height, less than 0.1% warpage. 
Further, this sheet scarcely causes breakage on the loading test v^en the sheet is placed 
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placing the green sheet on or between porous sheets having 30-85% bulk density based on the 
theoretical density and less than 5% thermal shrinkage up to the firing temperature so that the 
periphery of the green sheet may not protrude over, when the green sheet is fired to this ceramic 
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1 

[sj*js 1 ] mm^6 0 0 c skJi-vR-^m^ft^ i 

Ci!*ffl3] vJl/n-T, iSftyJl'^r:^^ 

Ca^:^4l fflco«»tbr, J\_Ce, Ca, M 
g. Ti, Si, A I<fcD>^5«;S^'&a^*Ta^^^^ 

r -5S}«^ 3 4 tcg2«<o:^i: ^ 5 y x 
^ if^ i; 75: COT* ^ 5 JzlB«<0:^®t ^ ^ ;y 

[i»*«7] K»®«^cO¥i^tt^S*^0. 1-0. 5 

\z^^^xommzjz^tsimm^s%skTx^^s^iim 

h^'to^mmmt^m^fSL^^m^zm^s^Aj-vm^ 
'r^:^mz^K^^&'$nfth(D-v^^wi^m i - a cov^ 

[00 0 1] 

?5is^ffiftrjcffitf 5a«tc«n>i:¥ffi>i-fe ^ ^ y ^ X 

h{CMU ra);kKgir^5^;/i7X->-h«, »r»tt^i® 




(2) 4$BB¥8-1 5 1 27 1 

2 

iittxui^ hnr:^XiMSFJr;fett^/W :/U y H i Cim 

*<^i:r^:*:^"fe^Sy^'X>'-httv -eco«n:/^K* 
[0 0 0 3] 

;&t-cr^S. ;ineffiatC«"r'5^wttlSffiSi:^5!y:J7X 
[0 0 0 4] tZi^^X. ii^^5/^XS^-h<7)Kffii:U 

40 [0 0 0 5] -mz9^)-yi^'-v^m9mhxty^ 
y^^x>'-"h$f^HT6«-&, ±mxi^-u.mnm%ffi 

^fr »H^^xcoasg^»ffi, »Ha;tfx 

(ounts^E) ^nm-^^ituiA^xmmx^^itit. 

-^<o h (D^mxyf^l^-^^CXK 0 -5 D 
50 ^±i;fcD»infc01"«.c «{r05*nmTnEiLTa)»Vi 
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3 

(0 0 0 63 mf^»(D^'iyCfi^2 0 cmft (4 0 

4 0 0 cm^ ^xt<Di^-b\zi^^tmmzmti. m\z6 

0 0 cm' *i@^^;tffiJc;^^i:-e<0«l5);!>iffiai)TSI^ 

[0 0 0 7] c:(D«(cixT»^n^i:^5!:^^;:^->-h 
it T L t b T t> 4>^;5^ ^ r K D ^ ^ *a 0 * ^ i; > 

3ta0^^i;<5. mz^:f^^u><o±^^y^xiBim 

A^3&^ o ^ ^ «C^SB«3&: JS**^ ^^i^mcL xmti 

\zm^^ti^ ^fytmsixnm^i-^:^^ft £\z^^ x^je 
r^^th-^mx^^a^. z.(om^Exmxi^-h\zmn 
'^m^^^c^z.th^K. ^^i&y<oiz^f3:mm\zu 

[0 0 0 8] ^CX. Z'5{y^mA^^»-t'^ttit>(D& 

mtLx. ftt^\mm^6-9 2 6Hn'j:::m\zm^'^ 
i^mti^^iS}\z^mtsn^<D}t. 4oocin^ *j»©it«t 




(3) 1*M¥8-151271 
m^ttXmgLr^iS^X^^X. fttX\i2 25 cm' ^ 

':/4';^>'-M^. ±|E<^«;S:JSfit>*^T4 0 0 cm* 
^i>^0m{tVX< ^^^nxe 0 0 cm» K±n.t) 1 

^^^K>^'pf3i<nx^^tify^^¥mzmh<. mm^m 
Btiim<mm&mi^ m-fn^^izi^^^xm^m^mis, 
^^itti^fSih<D\m^nx^^f3i^'^m^mmx^^. 

[0010] 

mmA\zmmvxf3:^t\rt^(ox»^x. -^ommt. 

6 0 0 cm* £l±TJ.:3 lmm«T^i^>oy:^««:A:figir 
[00 11] 

cox^it^^m\z»^±rsrt^^y^7.i^-Ht. mm 

*t6 0 0 cm* »^U<fi7 5 0 cm* &.±. i 
0ffSb<H9 0 0 cm» JKJt-C, a.'QJ5$Anmm£^ 
T. »*U<Ji0. 6mm£tT. J;Dff*b<tt0. 4 
mm£tTT&«». 

39 [0 0 1 21 K;^;iR-t:75y^'X->-ho¥fflS*St) 

r»^v^mmtvx\t. &:kot^Dm^f)n o o^m 

ft aiT ^-k ^ 5 57 X h -Ctt, 

40 [0 0 1 31 *a?9{C«5:^Kgt:75y^X->-hli, 

(D^^tlyX. Y, Ce, Ca, Mg, T i, S 1, A 
trlg»»* ^ ^ ^5 c t tc <t o ^ n ^ 

rx^tvxmibxmmzmmx^^. 
[0 0 14] jtEia«©*(i. ¥i^s^a?&^o. i-- 

50 0. 5Mmr^0\ Ji':5K®«^<O90*|««KJ:)0n 
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s 

CO 0 1 5] (Si*«W<0:*:fiR-fe^5!/i7Xi/"-h©f1^K 
[0016] 

^7.'y-h\t. ffi«(*^6 0 0 cm> a^TS.':?;??^ 1 
\z. ±fai^U->v'-bS. ^O^iR;5ni^ttl^3^Vi« 

itTjft^Sf ^►c:i:tc<fcoT»6ci:75trir5. cz.r. 

CO 0 1 7] fla-&:i(^a>i*i£«:»ffl-rSi:, 
:fctt^->- h<D2C?^;Ot?r3St«fZ»Jt$n, 6 0 0 c m» 
&.±'r^K-z> 1 mm£ilT®:*:fiR»^-fc ^ 5 >y 5^ X i^- h T 

^cotf-rX;0^6 0 0 cm* «±r^'5jatC^t^iTi:^»I<0 
•t: ^ 5 :y i7 X h ttlTOlCESiJ-r^ il <h(DT^^ 'b 




(4) WBB¥8- 1 5 12 7 1 

6 

CO 0 1 81 C^lTffiSf^e 0 0 cm» K±i:^3CifcW 
0 ^ S ffl "T ^ 3?) <0 ffi i: "C 3£ 8i> <^ T * « 
fi. •e-CD1f<X?&^1^V>1fVi4 0 0 cm» 5SffiT»0» Z 
Kir ^ ^ y ^ Xi-- h t UT<D*»§ga)i»a;Ot+i^ir^ 

X->-hi:M?fitcKSUri«'*)&^^. iE-^Dif-fXSeO 
Ocm^ a±i:«5£bri>a. 1 raraSATt 

5£6&&(0«, j:n<t:0t)i9*«)ir^^yi^XS^-hTJi 

a? CO 0 1 91 ^/S:*«Mrff^b^iJi^«4*tti:UT«* 
■SS^^^^fedSSStli. :fcJSt^^'>i^X>>-Mc^i: 

10 0 Mm£t"Fi:^a&Z^<^tt. CCOfI;0« 1 0 0 MmSj® 
^*:5^aDi«$l3:5 0umaTTj&D. HtC»Sb< 

CO 0 2 01 ^it:ti%m^»^v\,^i&<omm!i^^Lhx 

dc^fflSO. l%e4Ti^36fcCD 

ffu^^tmmhith^^EL'^itmmz^s^ii wtf^^i 

0»SH.i^Oa«0. 0 6X£4TT«S- 
CO 0 2 1] !efc*»?g<C>:;^^R-fe^5-yi^XS/-htt. 

^ K:fcK-fe^5y>:^xe/-h^^a®ia^*Dit:Ti5S»m 
CO 0 2 2] t>ixWZ. 0 0 cm^ &,±.XK^ 

50 fis^cMn^bbr^Bdu. «ffl<iffifffl^¥b<m-?^ 



7 

ggc5-fe ^ ^ ^ X v'- h <DfiF* U <i; LT^^e-T^ 
[0 0 2 3] 

^#i:L (iff^U<ti8 0Sfi3fie«^-t) » «S©»^fc: 
(toi:UT, Y. Ce, C a, Mg. Ti, Si, A 1 <}; 

atJffiK^tai&effio 9 0 36je4± (fiF*u<^i9 5%a 

KWfaaSTO. 1 kg f/cm' 
ffltf^a^-t?3 5kg f /mm* tt±(7)SViM^^U, ja 

lifiS^ffi-fey^-^iiL/TiiSv^llftW, «««> «Jll«. 
[0 0 2 5] ±E<Z)«;a:J^«Wft*^'r^*®ii55 y 

^;0^5^«T-C^D. B.oag&ffiffil;:»UT3 0-8 5 
[0 0 2 6] EP^v m&<nW^'^v^v^7MVm%L 




(5) !|$08¥8-1 5 127 1 

8 

yi:^T(i> ¥*^«iTSJ&«0. 1-0. 5Mmr3^D. J. 

3&tff^L.0i. ctO»*L<«. .^i^JS^S;5^0. 2- 
0. 3/xmtra&0, 9 0«^3^£^±©tl^;0^0, 7Mm 

0. 0 7 Mme(±r»'5»;i, «iTg<0«-Dfc»^T* 

©ffS:«aEa»*si5£iSHs ALD - 1 1 0 o^ffivv 

0. 2aa5C;*^U>K:J-bU»^A*«fflcS:^)^»«i;U 
[0 0 2 7] L^O^tT. ^'y^v'^TMWSs^oy^n^ 
JFTS* «:^ir ^ ^ tv ^ X v'— h 6 ns i: -5 ftf^ 

a X h±»i: UT<Di^atttcStK»;&«at3n, 

ise^a i: o rasa a* ^ c t Tjtr ^ < i/i 

[0 0 2 8] ±E-fe^5y^^XS»<t»i^^t)-a:TffiVi 
[0 0 2 91 cn^CDt|»Tt>i^U->v-h£0^J^i4-^ 

x^;i/74'Uu-h. :/pbr;w7^^uu-b, 

->;i'7^^»;i/'-h> 2-x^;u'\=t^v;u7^^uu-hip 
(7)K«»i 0£iLTcD7;u^;i^S^^S7;u=^;w7^"J 
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(6) 

9 

^) 7^^u;PK, ^uom. ty-r y>^ptr;^vl^- 
tCj;oT#^tl*. »¥i^4J^S/)^2 0. 00 0-20 
0. 0 0 0. ci;D»*L<«5 0, 000-100, 0 
OOO C^^^') 7^UU"-h5R*ffi'&**W*bVi«bCD 

^7 U U— h €r 6 0 2a9^£;±-&tr^ / coS-^^f^T?^ 
[0 0 3 0] iL'7^y{^7.m^B^t/'«>y-<D^M 

itmt. sir«i ooa«aB{c«UTSi«6-3 0fi« 
gg. <to»sL<tti 0-2 oaaa6<o«iH35^»aT«» 

[0 0 3 11 ^;tyu->>^-h<^8e6»c«ffi^n^» 
ttttUTtt. ;lc. :c^/-)V. 2 --fun 

i-v'^iS^y-ik i ;v^(07;i^a 

7iih>> 2"y5'/>tf<D>5rh>jS, ^05^ 

>, K;ux>, 4=^i/U>. x^;u^>-tr>«co^S«^ 
»»x5^>ik rk:/^>!I/^co» 
Kxxx;us^75^aia«bTffiffl$n^. ;in5»cois 

ffi-r-5(7)*«cfc<. »^L<«x7u-tta!;&«i 0-2 0 



^$ra^8- 15 12 7 1 

uji'K, 4^U7^u;i^K7>^x»:7A9oBi^^m« 

^-'^ASI»'5lf>(i7a>ig. •/^i^X>t«*TW 
>Ki:<0*^S^»:B^5tf^(07>^-«>A«[«j5^6/i^ 

:7^;uffii^^i75^;^*<^7i5^j^axx5^ 

[0 0 3 3] ±EcDIUS|.e^55>e»>5:5;^7U-$Stfj^<0 
»bT 3 0 - 8 5 ?60D«ffiK^=t-re^?Lav"- KCDW 

[0 0 3 4] ^:;iTffiffl;sn<b#?l®->->tt. 

c S«*ffl0^ttt»/M^'f X<D-te 7 5 y X V— K 
-h;5tin«r^^nect'b&«»*^ 6 0 0 cm^ £4^ 

,fc -5 Ate <fc o T«ffid^+inr ±j&^ e >^ < 0 
^itnmtr:\%^wm<^'^^--\zx.-:>x 

[0 0 3 5] i:C575^ ±EO«lC^^'J->>'- h«-h 
b*>fe3SI&Sfl[IC«bT3 0-8 5 9e<OSffiffiSWT^ 
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11 

[0 0 3 6] ^n.^\:L. *?LHv— hcotJ--fX30^«»fellS 
)i8€f B <0 ^ C ^rir 5 ^ y X h twS(ffl^35^^ r t 

[0 0 3 7] :*:K'>-h(Dj^tCi5t.iT«. 

»rffi«^ t - - * ^ «ffi<0 IX a *f e F 

[0 0 3 8] MlcK*ILHv'-h<0SffiaP&a5£U/tCD 

sd«as&iea[{z«UT3 o%*aTfc^'b<orfi> 4«» 



(7) !|*re¥8-15 127 1 

12 

[0 0 3 9] l^t^X^itt^^. ±E<0fillCi^U->5/-h 
aJKOaffi (fiFSb<«l. O--!. 5fS. <tO»*L 
<«1. 0-1. 2<5) ^WU, fl'Pii>>i<i:*)e5<U 

"bSK^ffitC^tUTS 0-8 5 56 U0»*l><«4 5 
- 6 5 56) Offiffiffi^^r-r ^*?lfJ h ^«S*^<03E 

(wflaiBiam'^i^»:»X oft Hi X A-"XJwfT:^ to 

«Vi(tifK±USVi*^ *«WTJi [^^taOfi (Mm) 
20 (mm) (mm) ] (Om^^O, 4 5£A 

T, »iu<fio. iBLT, io»^u<»o. oea 
[0 0 4 01 mz^%m<D^mzti^fs.'^mvt'»^tM& 

Wrtt^iB Afc:A:ffi»ft-ti 7 ^ y X v^- h TJtSfe^ 

^txm^X^lttL LXh{>ftfj^ STE ?) 5 0 ^fe^U. 
^Stt ^± 5 i 1 aooir ;5^- Jcffl3Stt<^ 5^ U - 
>i^-h^&t^xmi^xmaLT^UiE>\iM\Z:k^tsiR^ 

XS^-h^*®^OJ:<*^"r*Ct;&^T^. jftflcCOJii 
[0 04 1] ±Eco«;^»{«fl?^^^rr5>*?lS*>- 

Sr-g-trX7'J-£fflVi-C:*:«g(DifU->>--h=£^. 

®5l^<i:UT¥*^a^ffi;5^2-l 0 Oxtm, J:0»*t< 
H 3 0 - 8 0 m0®3^&ffi^mtf, fi?8EJfigS*ffiffi 

5i£? 0, ^\z\mmmm(D^mm^mpL^>ct\z^^xhm 
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13 

[0 0 4 2] tr^fntCLTfe. K*?LH>'-^ffliS^O 

ifu->i^-h <Dj^&&m\z^^ ^T<Dm6mfi^ 5%ei 
[0 0 4 3] /^!ic;rrffi^*ns^?LSv-hJi. ±E 

2mm. J;Dfi^*U<JiO. 1-1 mm, ttf^V^^M^ 
(*(tffi«[^:/5:0<om$, £4Tl^i:) HO, Ol-lg 

[0 0 4 4] ±E(D«;i^H>'-h*fflv>T:^-k^ 

WAtiH 1 fc^"r«(cTffifll<0S5J^*«iafc-fe!7:$^- 1 
±tC:fc®-fe ^5^iyX^U->v'-h2 S:a*a-&t>^. 

h2, ffiUS^*3;t*?LHv--h3a^a^3^t)'li'Ttt 

-t:7^y5^Xi^'J->S/-h2, 2, **>!r*?LS 

iftcO^aHi-- h 3 a &«1i-Ttt^&ff:^'5:^ttT^ 



(8) !»M^8-15127 1 

OWSH^^S^tt, ^^?LH'>-h 3)0^0. 0 l-'O. 2 
5g/cm» . *?lH^-h3 ad^O. 2-lg/cm 

[0 0 4 5] ±ETffiffl*r«»^^3l»'>- htt, Wi*<Ct» 

<3asaiefi{c»r«»s«ffidt3 0-8 sx^sbotj.-^ 

[0046] 

mmmz^^xMm^^^-t^^<ox\^^<s mm&om 
mzm^iyn^9&mxmm\z«siLxmmr^zth'^ 

[0047] ^*»fl 

1 0 0 0'C-C«iE^UT>^;V3r:7©^S:S;t. 

[0 0 4 8] c:o»*icw*^iiii^T2 oaastfiu 

tf-X5;i/*ffltr>T2»IH»»Lfca> 5 0 0t:T«» 
30 ^^e:i:tC<i;0, ^i%*S^g0. 22/im, 0. 7 

9 0^ffi96r&«»>?;V3-7»«i^#/S:, C<DtSii^l 0 

omfifiS^iSWaib. •i'y:/^;M^'5^uix-h*ffl:^ 
6 0 SJI% i: 2 ^x5^;u^^rv;^;^^^i^ U 

2 oas%^^tP7i^u;vs^/w>^-i sm&m. m 
mthxmmx.^jv4omm^R. 'sjmitLXi^':/^)^ 
y^u-h2miiM^m^^ ifi-ji^Mz^om-^Lx 

fi^i=>. ttffiSSHfSU H^^-:/U-HffilCckOO. 2 

4^? [0 0 4 9] [#^L9->- hWfPH] ¥i^tt^a5 5 m 
m(7)ffiy-5^7;V^:J-»*^. 7^^ »J ^l^JRA-'f >^^-S 
^v^THi7 5^-:/U-HSt::J:0 0. 2mmiP<^*?L® 

^a»rL, 5 0 o'CTsajigai 5 0 oTcrttjSL, 

{C5ttbT5 0%Ti5D. a^ttO. 0 3g/cm» X$> 

[0 0 5 0] [Avm^R&i^- h<Dt^m] ±8a*?LH 

Z^-htmm^i^XO. 6mmi9<7)^aa'>-hfflyU 
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[0 0 5 1] [i^ 7 i^-h(D f^Sil eOcmftcO 

fc. 5 0 1 4 0 0t:Tjft«U. 30 cm 

ft, 0. 2mmiit<73v?;U3n7->-h^^&. :iO->— 
hft¥ST, (R-.x ) ItO. 8/imT*D, 

±Mcc 1 4 0 k goffira^;ontTfe^7*yi'«o«^« 

4 2kg/mm» 3ft(0>^;mr.y 5^— h<?3 

[0 0 5 2] ms&mz 

0. 5inm;9coi;;i/i3r:7 ■ 7;^5:^5^»J->i^-h& 

[0 0 5 3] [>^;vnr:7ffl*?lH'>-hOf^S] 
fi^a2 MmCDi?;U3r:7»*9 2aa8R^K<fc-f h 

0. 0 6 g/cm» r^&ofco 
[0 0 5 4] [>^;i.3r:7 • 7;^^:?-^— N<^f^M] 6 
0 c mA</)±y 5^-0«l>*«C, ^jffiCT 1 Lxn 
fcmsSc mfta)*ftS>-- ^cOJttC 5 2c 
mft«C^»fU>S:i^;i/n-7 • 7;ua:^i^U->'>-h. 

5 ^ lz±m'y)\^^ r:7St*^lS>'"- h ^fiiaiTHV^fc, 
5 0 0t:TKJIB^. 1 4 0 OTCTtt^L. 4 0cmft, 
0. 4inin;pc0v;Pnn7 • 7;i/^:J->'— hS^i/S:. 

CO 0 5 5] 



(9) 1*BH¥8-1 5 1271 

16 

«ptr^?^U->v-h^ 1 0tt5SD^i^T75^6)!ftriSU)S:a 
$1. 3g/cin' . ;P2f5. lmmc02Lffl*?lH-> 

-h^m vifca^t4^< LT -7 b(o 

[0 0 5 6] ^^4 

i^)\,nz::7^^)->i^-b'^^t&9ll tmm\zhxm^ 
10 U, i^;i/3-7S^-hi:tfc. c<^)v-h*^^^^-fir^ 
>H*y5^-{C±?)«Dfflb;t5X 5 OmmCOK»<03 
^ffiVf^fi, ^i^2 8 k g/mm' rfe^fc, 

[0 0 5 7] tfcttWl 
^IffiWl i:[^«fcLT<PHUfc>?;U3-7i^0->v'- 
-ky^-O+^iJCltt^ttei^^fc. 5 00'CtfK 
J!ia> :itJXJtP{C^Vir 1 4 0 CCTjSfeJSU 3 0 cm 
ft. 0. 2inmj?<Z)5^;l/3-7->-h«#;t. C<05/- 
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